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through the solid, liquid and gaseous states, under suitable conditions. Fig. 12, representing, as it does, not only these three states, but the processes of transition between them, and also chemical transformation, may be regarded as displaying the thermal action of all known substances—so far as they connect with work on the one hand and with chemical energy on the other.
With this in mind, let the curve be traversed from B to H, as before, but with thermal conditions treated as micro-mechanical ones.
At B the substance is a "solid/' Energetically speaking, a solid is a portion of mass all of whose parts act as one, in their reaction with external forces. If one portion moves, all the rest move simultaneously an equal distance. Between the particles of the system there is no motion at all, except tangential motion. The tangential motion, however, must be plentiful.
The necessity for this tangential motion can best be understood by reference to the story of how St. Patrick cleared Ireland of its snakes: Of how he invited all the toads and snakes to a banquet, at which no food was provided. Thus the snakes were led to devour all the toads, and then to fight and devour each other. And the end of all this was that there were left, finally, but two snakes, containing all the rest; and then these two each got the other's tail in his mouth and swallowed and swallowed, until nothing at all was left!
For the force of gravitation, it is plain, if left to itself, would do just this. It would deprive matter of its occupancy of space. For we know of no such thing as an absolute or "perfect" density. Every dense portion of matter which has yet been examined has proven to be merely an association of portions still more dense, the further characteristics of which portions were as yet obscure to. us. Mass and space are apparently independent. The mutual gravitation of mass increases with the square of the propinquity, with no known limit. Mass, once drawn into propinquity by gravitation, is ever urged on into even greater concentration.
Here is obviously unstable equilibrium. If gravitation were the only cosmic force the universe would quickly become a single geometric point, of infinite density. The universe can be imagined as continuously existent at all only by the presence oftemperatures, might be brought into similitude to the water-steam curve merely by reducing the temperature-scale and expanding the entropy-scale. For all known substances pass and so belittling to the dignity of the instructor posing as a Guide to the Truth, that he can express his feelings only ^ by a free quotation from Mr. Burgess's 'Purple Cow'—with apologies to the Cow, as well as to Mr. Burgess:
